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[MM] 
[0 0 0 1 ] 

[fM] 
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m^^m^d^mm l/:7t^ h r-v ^- v 3 y) osi^^^ 

It* t©^;VA7iVft KMJK £ ISM L ^ £ ^fe^* t> h itx 0 

[0 0 0 3 ] 
[0 0 0 4] 

5£K vyjph ^r^ft, V^f4«tt#^^ 7^DA'7f , J')A • Vy^yfi5fcOR 

* v y * ^ Ji ^ P^ilX • $ * * - * fct^^t^y> ^-^r 

$fc#<^i#i-if^?£ (#^2000-176433^-<2r$H : 1 ) & o L^L- * 

[0 0 0 5] 

^;v^f ty{^tt©*JVA7;Vf t Kf t Kn^t-€ (FALDH) Of&^i £ Lfc 
»#*ML/^ ^^|R^$tLTV^ (Plant Physiol. 2003 I ^Mtlt^SU ) o 
^FALDH * ifif U^il £ •* fcMf # & X it * ;V A T ;V 7* ti K Olpt *9 t5 ? « $ flit ifi 
, FALDH £ j&T £ fit%# K is T f± * ;v A T ;v t* t: K <W >9 ^ W <b 
i&T L , Cl co|§^: J; 19 FALDH*** ;^7;VfH K©f# \Z L T V»S ^ t Zti& 

o 

[0 0 0 6] 
[0 0 0 7] 

-S- tUC H L T . ^ ^ y -^^bf^^^^^v^te^-e^^Burkholderia capacia TM1KI 

2004-3123073 



#H 2003-407508 v : 2/ 

W 4 Mf£4 t L T i i: tLTV>* (Appl. Environ Microbiol. 2003 : 

[0 0 0 8] 

[#tf3tft£ 1 ] #H2000-176433-^<gr$R 

I^MWXfiU] Achkor H. et al. , Plant Physiol. (2003) Vol.132 pp2248-55 
[##fp5lK2] Mitsui R.et al., Appl. Environ Microbiol. (2003) Vol.69 pp6128 
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[0011] 

M tc: # )V tf > ESS- £ m-t * S c*v^*W7;vft K oft ItSISt^ oatfo 

[0 0 12] 

t K**^e>ieij^<^4J|ai^izff^siB**ife**t##-t-*ti: i *M7 
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[0 0 14] 
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[0015] 

^IPJ^kf:^ ^^J* (Hexulose-phosphate synthase: JilTH 

PS t fair %> ) X */\^n-^>fy>9-4? (Phosphohexuloi somerase : 

[0 0 16] 

fc**T»ril"e**o fv^itill ^^<7?^®*sm»«, *;nf>Hl 
K 4- ^Jii - S i fc # S o £ 7t , & ff^S$5^ffi% li^;VA7^ft K Mir <2> »tt 
[0 0 17] 

V >m (Ru5P) HPS K «t o Til $ fri £ HiitRfD CJ:HW7;Vfli K (HCH0) t 
fiPHI<7)#ffl&~ J: ot7i^ h -7.-6-V >Hft (Fru6P) tgg*$tL* 0 Fru6P(±*;Vtf >^ 

[0 0 18] 

&i3|2| 1 ic^sv^TRuEPtiU 7n-^-1.5-H^ >J FBPfi "7 ;v h-*-1.6-tf* 

V >If Xu5Pl±^rV;wn-^-5-U >K*^i"o £fcrmpAiiHPS£3- Hi" & AMe^T * 

Lfco ±Ifi(7?rmpAilf5^-trmpBilf5^-^^-tf a >X h fcflMH - & tz*b<DX F7fy 

[0 0 19] 

SiSglW$JS±, m^^^fr^TfrTK V<Dmwmtlff'&!t>btl-C^&o HPS £: PHI £^51 
i t K X 19 > iJ)V\£y^r^ ^;VOT^^LT^^A7^7 ? (i K*ft#"*"*;fci6tf> 

[0 0 2 0] 

TIB^JfcWC^b < Jfe^* X 7 a fSiftlft li^ ^ ;v A 7 ^ f t K 

<^®J3g4r3- K-f sa^O^afeBB^IS^lieE^tf^xS (accession No. : AB034913) 0 
[0 0 2 1 ] 

^CHPSOstfS^PHI<^fST-£^A« £ fc ^ti * 0 
&-2>o ffc. M*. 7X^*, Il^Mv>f,W;i®%ji/A7Ji'fHK©ftIi:> 
[0 0 2 2] 

*l&WO^fttelfe«**ft*i-*^*K. HPS<^:it{S^£#iit$«7^a60DNA3 h 

>x hps^-3- K-r^a^xiiPHi*^- K-tsflMs^fc^a&fc^r*-***, 

£ *l e> O atiS^P Jt SE K , it at fST- co ^ * it * £ flHi & rt: » tf> 7 n - * - HB 
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J£§&m (Dl?m$ \z. nig L x v» 4 * ;v tr > in is * ? Offl L 6 <£> -e & & o -c, hps phi 

[0 0 2 3 ] 

ttffl i-^^n^&-^ - le^ij ti# R £ $ ft & is <D X 14 ft v> Tlfio MMM Tteffl L 
PrbcSfi, f^fflj&*5l*-T»* U J.o3fc^jfefcfflHtt56«iftv>7t«e>t«fK»a , T?*So 

$ fix 4 jffi* WttsftfST- *ttJl tSifc tf*t? § S o ft is i *l b O^iJItttitCT 

[0 0 2 4 ] 

o ^®|E$l<^&:i: LT(4. T^n^f'J ^-MiU "7°n F^?^ hft. PEGS. -xV* 
Wfc LTTfB<7>HffeM^*5V^-C{4T^n/t^x ij ^ AEHA101 pMP90*Mv>*CV>a*» > & 

-c ate^*** a $ tL?t^®^# * atk-t- * £ k * «5 * f^K^m» * # £ £ t ^-e $ 

tv^ 7°n^E-^ -^fpffico/ci6^HPS* 3- Kf & 1 PHI * 3 - K^^iHS^^H- 

[0 0 2 5] 

v^T{4<tft^ftfil%t UVn/fjttXtt ^3&3|£fto^ST-**ALTV>&#^ fib 
<a#< HPS «: a - K-^* attest PHI* a - KtS*fe^*-Rf l^AL, 

AT;Vt"H KeaBfc* • & £ t (±S*#ft <b {4*S^-e§ & £ t X$>& 0 U 

m%i<Dmmi**tifcmfe-ztiz> bo-eft* < , «x K^mfe® 

[0 0 2 6] 

LTli, «i«ft^^-f->^I!|i Ltli, 

^>"7trA n>->>^ N ^^xhn'-iVK, ^>x^o rft t**mf & £ fc^-el * 

-e-tLf, KE&5££*l£ ^>OT-(iftV> 0 £/c#(rJ&^£ LTii, $r-Y^ ^^a^ 

[0 0 2 7] 

* tt§tw mm o^ft^>-r. * ;v tr > 0 m * m-t & g ^ t jsm or 

Sr^TL. H20fcC02J&»fe^r«**f^*£ t#tl44Mot, t£JR*#feW«rKf^ , t* 
[0 0 2 8] 

•Cti, TMWJ-efrotv^j;^:, HPS* 3- Ki" -2. jtfe^fc PHI* 3- y-?2> 3k fS 
* iXt * £ t'^-f L $ tt* ^> <o T \t ft v> 0 
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[0 0 2 9] 

Wx.&**S- v t Kn T -b h > ~> > * - (DHAS) 3tO f 5 ? tKnr* 

h >*i-- J t£*^LX& "9 , ft fctfJlMRtfHBi K J: ot^^AT^ft F£ 

[0 0 3 0] 

(DAS1) Sra- Ki-fcjftfc^k Fn^fyT-b h ix*?--** a- F -f" & ifrfS^ (DAK1 
) ©t*^*Srfllit4 - k £ nrfgtr-^^o iEJw^^TSfe^fcJBItw, i©#^i:tt, 

n^v7-feF^^t-^ (DHAK) £ «t S®*3tRf&tf>&fi#&fc «£ «3 4r vT-k b >3-0 

[0 0 3 1 ] 

[0 0 3 2 ] 
[0 0 3 3 ] 

SSHs^ (rmpA) k PHI * 3 - F f & (rmpB) £#tfDNA3 h 9 9 h ZftmVfz 

o fSMRLfc 2 oODNAn b 9 * h Oft^t^H 2 lc^-f 0 &j3, clfth <£>DNA3 F 7 
* HPSkPHI^n- Kf ^atfS^-O'ffe^, HPSkPHl£#$i#K:fcV*Tfi^$«*:i6 

[0 0 3 4 ] 

•€-£T*, rmpA&^£^t>HPS3&5U8©3 h 7 9 h k, mpBitfc?- £^tr PHIffcilffl 

CQ=r>7; h 9^ h ^f^^i--2>^i607, h k H 4 ^^1" 0 O rmpAitfS^- k 

rmpBslfS^f- (4 v -f 3/*^ f'J 1 ? AI«^ * >> ^Mycobacterium gastri M 

B19 colWf — ?j-^n >rtt:tlLtv^ 0 *9 , ^Btf^n^E- ? - 

{iW^ftKi^TJi'ffcl&L&v*,, ^ <£> ^ rmpAit-fS?- k rmpBitfc^-^ 3 - KflMO^ £ 

[0 0 3 5] 

PCRK i «9 rmpAitfST-^litlilL (rmpA sense GCTTGCAAGGGGTAACCATGACG : I5?!j#-^ 1 , r 
mpA ant i sense: TCTAGAGGATCAGGCGATCGC : E?!l## 2 ) „ SphI k BamHI \z X -o TPCR£J&% 
kpUC-Rbcs-3CSrftlWf Lfeo #SI Lfc624bpOrmpAjt{5 : ?-k4.6kb0^y- * -»f L 
„ M^y- ^-^rmpAm{73^£f£^U pUC-RbcS-rmpAT 9 ^ * 5 KSr-ftsSLfco HindlllkBa 
mHI K X o TpUC-RbcS-rmpA k /nM ^- U - ^ ^ 9 -pPZP221 ^rlib L, 2. 4kbOpRbcS-rmpA-f 
>-9"- h klOkbO^i^ FpPZP21l£JtL8iU ^tt^ ^^^$-a-TpPZP221 rmpA^° 

[0 0 3 6] 

^i5F7>y-7 h ^-7°^- KOSS^iJ k LTfi L/cf|57>{iaccession No: X05986O^^# 
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■f-298-468-e& Y) „ rmpASfS^OSe^!) t LXj^M LfcUfri* access ion No: AB034913O& 
^#-1-2518-2150 T?£> So ^^n^^F^n^^^v-, h5>y^^f F, rmp 

[0 0 3 7] 

* fcPCRK «t •? rmpBflMS^fcifllB L (rmpB sense GCTTGCAAGGGGTAACCATGACG : 
3, rmpB ant i sense: TCTAGATCCGGGTCACTCGAG : @B^!j#-^ 4 ) , SphI t Xbal tc J; o TPCR^ 
J&%fcpUC-Rbcs-3C£W L/co ip-Ht L/c600bp<7>rmpBiI{£^fc4.6kb<7)^ ^ -$rJt£# 
$|U ^-KrmpBstfg^- U pUC-RbcS- rmpB7°9^5 Kfc-flMBlLfco Hindi I 

IhXbaI&::J;oTpUC-RbcS-rmpBi:^-'^T- , ; * -pPZP221 4: MAS U 2. 4kb<£>pRbcS-rm 

pB-T h il0kb£>^ KpPZP22l£l|i.lttU -etLf, =Srjfe^$*"CpPZP221 rmp 

[0 0 3 8 ] 

7 h ^"/f- K Officii Ltfffl Lfct|5^(±accession No: X05986<7)i^*# 
■^■298-468-C* "9 > rmpBitfe^cogB^J t Ltfffl Lfcg^ii access ion No: AB034913O^ 
3fe#-f-1845-2456T*S 0 £ 60 3 h 9 ^ h <D 79 4 v-; J> y y V y Y ^y-f- F, rmp 

[0 0 3 9] 

Xt^lteIL/;o ^UliJ'O'f ^^-X^-rmpA^®^L^^^^K^#^rm 
SM^*rmpBfc L/^> * v >IM£K «£ 19 Sife"*"* i t J: $ „ rmpAt rmpBO 

B«^Lfcm^^g^m#*rmpBt*^SAL7tr>^^-f ~>>»tt^J: l?3ttfeU H 
rmpA-«Jfi£}& Lfcftte^R*Eifetf:«:rmpAfc * L/c * ^ ^ -> iUS 

Jfc-** * £ J: »K rmpAtrmpB(7)M#W3 r- 9 ^ h/5 s iA§itf:f I^fr^IftL 

[0 0 4 0] 

&33£<7)J; 7 CLTML^yn^^tXt^ff^II/Cov^, RT-PCR t J *f "s 
Wftkz. X ^it{£WSA£^TV*;g>;H&W£fr -otzo *<om^ rmpAitfe^- 1 rmpBstiST- 

fl^tv^ £ fcj&*?*B$*Lfc 0 M^HPSH*J-r-2>tfL#*fflv^T^^^^ >#*flw J: I? V 
X^^feat^OftSRSaK^I&aLrv^^ffiB* Lfcfc rmpAitfS^KiilJfcL*: 
HPSI^ a K <D Hi! # s lifS §ft/: 0 
[0 0 4 1 ] 

£ *i ©atfe^ (rmpA, rmpB) ?:iAL/;iSSMIl fc 3 > h n - ;vfit% * * 

Mrm Kffitte * . «»#o*f x 19 tfctt l ( 111 7 ) o iji^mw: X & » 

T^ftF (37%) *100 ml*fel950 ^ liiDLf:*^i(:f L, 4-5^aW^W 

ft £§r fit * iiSfe L fee 0 7 fr-is v> T±i£ f± *W7 ^ 7* K * L *C v» & v^*5c^ 

0 7 ^^V^TABl^^AB5i±rmpAm^^^fcrmpBa^5^^M^^#A$^7t^K^EM^^*^ 
CK1 <b CK5 fi 3 > FD-jV|i^to 
[0 0 4 2] 

(CK1-CK5) t If ff WlfSi^^iX § tL/cf (AB1-AB5) 
bfLfc^ofc (±S) o — >V> *^A7JVft K*-ft-tfSifc!*T*CJ±, MKn^ifa (AB1-AB 
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5) tti<^f L/t^\ n>hn-;v (CK1-CK5) tliif^itSti, »#^$r#Mfi 

[0 0 4 3 ] 

HPSfcITO^aE3RfiHt*30 , C-C5^6^fl9t'fllJfeL^:o £#Mfcliy si?-* 5- 'J >WL*&5k 
3feKfc L> HPS^PHIHJ: S03SfRiS*^h LT*^ A T^t , H KfclK#fi<n::£JSl-&NADPH 
£340 nmlMttB-f <2>£ t KJ: *) > Hi?'ffit££?J!te Lfc 0 BP*^ 30^2-3^7° W 
^- h Srfi 1 v>, ISfftjilftlh'tJVAT^ft: K (50 mM) 50 l*«lfln LTTIB^B^R. 

[0 0 4 4] 

KPB(# U -7 A i; ^BftRftft) , pH7. 5 50 mM 

MgCh 2. 5 mM 

Ri5P (V#-J7-5 V >&t) 2.5 mM 

HCH0 (*JVA7JVft K) 2.5 mM 

NADP + 2.5 mM 

PRI (* * * V ^y^5- -ff) 10 U/ml 

PGI * 7~;V 3/fv^5-*) 10 U/ml 

GDH (7^n^7*77x->fH KD'ft-^ ) 10 U/ml 
HPS (3-^n-^-6-*^7x>f h^J&Slfft ) 10 U/ml Offing 6 

atB%0.05 ml) 

PHI(6-*^*^dr^n-^^f -7--*?) 10 U/ml (ft^Ifi 

Wffl^0.05 ml) 

dH 2 0 0.55 ml 

%&Z.<DKJBffl.K$5\,>X, HPSOg*&M14&8i56^£ 4 7^&PHI£'ffi 
ffl U PHIO*5lffiHt*i05fei-&IRtctt*— fe >-f 4 7 7 &HPS*ffiM Lfz 0 
[0 0 4 5] 

i<7) ± ^ LTfUeLfeHPSflHtfcPHIfllttSrBI 8 fcTFi" (0 8 7£ I HPSvStt, * : PHI© 
14) o 8 ©±l^V^iiitt?)7 7 -tr-f <7)JKS£/5l"o HI 8 KM>bfi& * fc, 

rmpASfsT- rmpBjtf5T-<7)M7j A 3 *i/C V> £ AB1 AB2 fc*5 v> T W^O»* fiHt***ft 
tLTto t ^rmpASfS^^SA^ tLTV^Al^*3V>T ttHPSMtt^*.^ rmpBmfS^-^ 
fA $ flX -2> A2 $5 V> T liPHIflMt CD * a**fctfJ 3 *Lfc 0 
[0 0 4 6] 

vn^f^^X^-coffi (&S£2(MHflO %mmn (370 ml) tf>sM-5£U tfOVx-f >^P£ 
tcig-f-^) 4 *C3-4aIIHI&W3-g;fco ^(7)^50 jiil^^ATJVftK (37%) £500/* lO 

;VAT;V7*t: FOflJt«3^**3tftffiLfeo t&&W£imLT3.5fl#P^KM^£#l]:U ¥ 
[0 0 4 7] 

J£jME3fc#'C*<bABl CfcH) t AB2 (4^) ^ Il:3Vhn-;i/ (HPSOitfSi^PHIO 
at^Sr^-4 ^v^o^7 * - ^JMEift L fcW»#0 7T&&CK (£181) ^^Jt&jft** 
1 9 Cite 19©fli^ 3^5WElfcfr^*v>T|SrttA<^WUTV>S^ a > h u - 

-ftay Y n-;V^t%trov^T{i20 ppmJ!2Jl±"e£> 0. AB1 AB2l"^V>T »±£&if>tf>*/l' A 7 

J- Jfc « -r & 7t «e> &c „ ?m <o * ;v a t ;v 7" km 14 Wf$f* <o&B «t * ^ffl u* n -c #J o 7c ft 
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[0 0 4 8] 

ff-otzm^, ^v^MS*^tt±T-ffi^2jl^W$-^^o »l#0.3 g£l0 

[0 0 4 9] 

[0 0 5 0 ] 

KSE&Lfc^nSrfESHLfco PCR, y *F >#£#r <£ •) *feft£?r o t i ^ rmpAilfS^- 
? * >*p*f^ £ •) MX £ tL^fifS^- £ i & US ® <7)HII SritSR Lfc - £ n rmpAstfg 
[0 0 5 1 ] 

f^»Lfe3^3K<gife^^3«[«lfet*5Jt&HPSfcPHIoa£*flH4*BI 1 1 KsfI" (± : HPS© 

tt, T : PHIv3"l4) o HI 1 1 (CjL£> i^f*> rmpAsSfS^- <L rrapBmfST-^M^" £ & M-X 
$tLTV^AB2, AB5> AB6^i3V>T, HPSi:PHI©W#0*3SS i tt**^ffl £ *lfc 0 
M (WT) hnyyxi~)V (CK) tw^v>-CJiHPSfcPHI<0#3RflHttt<5:3&»ofco 
[0 0 5 2 ] 
(*;VAT;V7-*t: Ktf>#*)&*) 

TSi.*jKftS*fco 2j1W^I-100 /i l(0*MTJl'ftF (37%) (370 ml) 

[0 0 5 3 ] 

3£*§E3l#-?fc£AB5 teffi) a > hn SCK * * It* £ H 1 

2 t:^to El 1 2 w^JU: *K ^K^#t'^^"CWt±^<^WL-Cv^^ 3>fo- 

jft^{±AB5lC"3V»ff±3 ppmfS^-e^o^o — ^"^y h n -;HItJ^ov^T Ji20 ppmJSL±T? 

[0 0 5 4 ] 

(*M7W k a wit) 

ZfflL&Lfz (mi 3) o HI1 3 Kisv*T±f£l£lJKijgm#£> TStiif^aiflLWXIia^ 
h n-;vffitj^^i" 0 U®l»f£ (AB7, AB8) (:|3V^!±*;VA7;Vf t bfe 

Ji (mi 3 : ±^c75^*:t^fl!i) k a e>*L-*\ (mi 3 : 

mi) tm&tefro-fco — mtkm (wt) t^^hu-^ (ck) i:^v^a*;vA7;vf 

2004-3123073 



#M 2003-407508 ^- v : 9/ 

[0 0 5 5 ] 

2aMft^«**flJH)ffiLT % * ;v A 7 ;v f H K«O^W CX tffM^M L (0 
14) o f^l, mm^n (AB5) fc33V»T{42 /d^MTWF (37%) &k 
ati^^ScD^S^^-^^ 10 ^lO^iVAT^ftK (37%) gkSfcfcHT&flWJjS 
ftj&*B*&*i-fc (m 1 4 : ±S) o — * 3 > h n - ;i4jt% (CK) (C43V>T(4, 2 ^ 10* 
JVATJVftK (37%) #fciffl£J:»K «tf>J&W±WfcjW::Wfl«$*Lfc (HI 1 4 ITS:) o 
[0 0 5 6 ] 

rmpAMi^^mLX^^U^m (A-l) fc, rmpBslfS^-^^Lrv^fil®^^ (B 
-1) £#»t'fr*Hi:&5SI (A-1XB-1) Srffv^ -tOtt^SrJMJtLifeo #l£%5E£#£ 

^^^■eSjSK^W^^ffv^ 4iIlw&fc^**iM&L;fc (Si 5) 0 fe«^20 ^ 

[0 0 5 7] 

•tOtf*, HPS<0*7&*$mLTV»SA-l (SF 1 5 : _t|£) tPHIO^^iSLT V^B-1 ( 
HI1 5 : 4>l£) (C43V>T(4, 20 ^1WA7WK (37%) HOMKi. l9£Wrt*lfi#3 

tt/to — ^"ITOft^l^L-rv^ tsfrftSA-ixB-i (0 15 :TS) t*v>-c»4, 

* £(4, HPSfcPHIOW#* s f&KL , CV>a £ %mir& C ttimMZtifzo 
[0 0 5 8 ] 

[mM<7>ffi#&lOT 
[0 0 5 9] 

[0 1] 0 1(4. ^OjfetJ: i9 *^A7;Vft h 

[02] 0 2 J 4 , I "Cffiffl L rmpAilfE^- i tz (4 rmpBitfS^- * # trDNA 3 > h 

7? KO#at^^1-0^-ab^o 

[0 3] 0 3(4, rmpAmfg^-^tr:/^ 5 KMt^^ f 7f y-^tit^ 
[0 4] 0 4(4. rmpBatfST-^^-tf 7°7J^ 5 K^i^fl.^ f 7f y-*^t@t:^ 

[05] 05(4, rmpAitfSi^-^tf 5 Koi/^'fv-, h^7"f K 

, rmpAitfS^- 0 1£^J * 75 1" 0 7? & * 0 

[06] 06(i, rmpBitfS^-^^-tf -7°9X 5 K©^9>fv-, h?>yy f^^f F 
, rmpBmfS 1 ?- O SE^fl * 75 1" 0 7r & & 0 

[07] 07(4, ->n>f *^X^fc*3v*-r\ f I^Iit t 3 y f n - 

[0 8] 0 8(4, *1-Xl-\z&\i*x^ T&W&Wmoh 3 y > n-;v«^(c43(t 

* HPSMtt PHI ^t^77^5 0 
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: io/e 



[01 0] HlOli, vn-f # tXti:^v^t, M ^ > f n - ji/iftc 

[Hll] HUH, ^/<aCSv>T, J^JHESMWfefc 3 > 1* n-/Mfc«|fefc*5it&HP 

[HI 2] 1 1 2 (±, */t3te*iV>t\ ^SMEiMMfofc a > h n->MfcJ|fo£fclt&, 

[Ell 3] S 1 3 It ^^a|:*v>T, SJtlSSMS* a > h n-zHMfefciJlta* 

[mi 4] Hi4tt, ^/•wc^-c, *;v A 7;vf t K^If M» i 3 > f n 

[Ell 5] HI 5f±, rmpAatte ; f-* , 5liaL"CV>a*W^jtt (A-l) , rmpBitfSWfl 

lutv^iMt (B-i) , -e-it^ossKia (A-ixB-D ^^tta*^AT^7*ii 
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SEQUENCE LISTING 
<110> The President of Kyoto University 

<120> A method to provide formaldehyde resistance to a plant and a method to have 

a plant absorb environmental formaldehyde 

<130> U2003P292 

<160> 4 

<210> 1 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 1 

gettgeaagg ggtaaccatg acg 23 

<210> 2 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 2 

tctagaggat caggegateg c 21 

<210> 3 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence - primer 
<400> 3 

gettgeaagg ggtaaccatg acg 23 

<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 4 

tctagatccg ggtcactcga g 21 
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CKOH 
I 

C-0 



HCHO 



HCOH 
I 

HCOH 

I 

CHOPQH, 
<Rlbul6se-6-P) 

Ru5P 



HPS 
(rmpA) 



CHOH 
I 

HOCH 
I 



I 

HCOH 
I 

HCOH 
I 

CHOPQH, 



(3-Hexuiose-&-P) 



Calvin cycle 



XuSP 




PHI 

(rtnpB) 



[0 2] 



rmpA 



T^EIEL 1 1 PrfacS 



■?ir£st 




rmpB 



iEZEEZjEEl — 1 PrfacS 




New T 
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2/ 



1 3 ] 




rmpR 


rmpB rmpA mpC 




672bp 


600bp 624bp 




pUCU8-rnpAB 



Hindlll SphI 




Hindlll 



rhcS 



PrbcS 



Spjil 



Ba*«I 
— I — 



pUC-Rbcs-3C* 
6.3 kb 



T yfty^^ Sphl £ Xbal fr U 4. 6kb V EcoRI 




pUC118-:mpAB& 
§i£ LTPCRfcJ; & 



1 



PCR 

Sphi jrBaJni^DBr 

624bp 



Hindll I Sphl 
PrbcS f 




pUC-Rbcs (4. 6 kp) 



Hindlll 




2 ^ If *g "g, *3 3 3 » 
g w v? < a: re «3 a <v 



Hindlll 



Sphl 




yes 



PrbcS 



pUC-Rbcs-rn^B (5.2 kp) 



HindM^BamHIl? 
•£J$rLT2. 4kb£> 





Str (Spa) 



Hind HI t BamHI T?flO(f L 

iokb^^-wt&m 



ll'B 1 ? B 

aSLM a a » ft. 



BaaH I R 




Em 



Hindlll 



PrbcS transivpeptide 

2.4 kb 




EcoKI Hfi 



PPZP211* 



Str (Sp») 




pPZP2UmipA 



1 s *»» I " 
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[04] 



rmpR rrapB 



rmpA nnpC 

34 



672bp 600bp 624bp 
pUC118-rmpAB 



Hindi 1 1 Spj 1 ! 
PrbcS ^ 



Hindlll 



rbcS 



Xbal 



pUC-Rbcs~3C 
6.3 kb 



ryfty^7^- SphI £ Xbal *t s -gJ 9r U 4. 6kb * EcoRl 

^ -Srtf ^mii(4. 6kb) 



pUC118- 



rmpAB^r 



1 




Hindll! SphI 




PCR £4^ 
Sphl£Xb^I TH% ®f 

eoobp 



PrbcS f 



Hindlll s P, hI 




PrbcS f 



PrbcS 



pUC-Rbcs-nnpB (5.2 kp) 



HindHI b Xba I T? 
$J®T LT2. 4kb<D 




pUC-Rbcs (4. 6 kp) 



Hindi EI 




211 !^ is 

X m & < & SS flu. 



Go 




EcoRI KB 



pPZP221+ 



StrjSpe) 



HindH^Xba I T:-§J9fL 



Xbal tB 



HindEII 




Vi a A 




Eoofil rb 



PrbcS transir peptide 
2.4 kb 



pPZP22l 



Str (Spe) 



Liga 



ion 



Hindlll 



Xbal 




rapB 



pPZP221rn>pB 



RB 



Spo 
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1035] 



rmpA-i? (2506-2530) iGCATGCAAfiGGGTAACCATOACfi 



rmpA-T V^-fe: (3150-3129) TCTAGAfiGATCAGCCGATCCC 



hyy^vy h KBB^J (accession !X05986) a tg 

301 gcttcttcag taatgtcctc agcagctgtt gccacccgcg gcaatggtgc acaagctagc 
361 atggttgcac ccttcactgg actcaagtcc accgcttctt tccctgtttc aaggaagcaa 
421 aaccttgaca ttacctccat tgctagcaac ggtggaagag tcagttgc 

rmpAftfi^Ba^J (accession: AB034913) at 9 
2521 aagctccaag tcgccatcga cctgctgtcc accgaagccg ccctcgagct ggccggcaag 

2581 gttgccgagt acgtcgacat catcgaactg ggcacccccc tgatcgaggc cgagggcctg 

2641 tcggtcatca ccgccgtcaa gaaggctcac ccggacaaga tcgtcttcgc cgacatgaag 

2701 accatggacg ccggcgagct cgaagccgac atcgcgttca aggccggcgc tgacctggtc 

2761 acggtcctcg gctcggccga cgactccacc atcgcgggtg ccgtcaaggc cgcccaggct 

2821 cacaacaagg gcgccgtcgt cgacctgatc ggcatcgagg acaaggccac ccgtgcacag 

28 ei gaagttcgcg ccctgggtgc caagttcgtc gagatgcacg ctggtctgga cgagcaggcc 

2941 aagcccggct tcgacctgaa cggtctgctc gccgccggcg agaaggctcg cgttccgttc 

3001 tccgtggccg gtggcgtgaa agttgcgacc atccccgcag tccagaaggc cggcgcagaa 

3061 gttgccgtcg ccggtggcgc catctacggt gcagccgacc cggccgccgc cgcgaaggaa 

3121 ctgcgcgccg cgatcgcctg atcctgata^ BB^SBfit 

MAS SVMS SAAVATRGNGu^JA^MVAPFTGLKS TAS FFVS RKQNUD ITS IASNGGKVSC ^KLQVAI D 

LLSTEAALELAGKVAEYVDIIELGTPLIEAEGLSVI^ 

VT VLGSADDSTI AGAVKAAQAHNKGWVDL I G I E DKATRAQE VRALGAK FVEMHAGLDEQAKPG FDLNGLLA 
AGEKARVPFSVAGGVKVATI PAVQKAGAEVAVAGGAI YGAADPAAAAKELRAAI A 
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DNA sequence used for vector construction 

rmpB-i?V;* (1825-1850) |gCATOCAACMay>TAArCATCAi.T» 

rmpB-Tyfiryx (2456-2435) 



TCT ACtATCCOtt/TC ACTlXAG 



h7y^y h ^y^- KSB^J (accession: X05986) 

301 gcttcttcag taatgtcctc agcagctgtt gccacccgcg gcaatggtgc acaagctagc 
361 atggttgcac ccctcactgg actcaagtcc accgcttctt tccctgtttc aaggaagcaa 
421 aaccttgaca ttacctccat tgctagcaac ggtggaagag tcagttgc 
rmpBitfe^PBS^y (accession: AB034913) atgacg caagccgcag 

1661 aagccgacgg cgccgtgaag gtcgtcggag acgacatcac caacaacctt tcccttgttc 
1921 gggacgaggt cgcggacacc gcggcgaaag tcgacccgga gcaggtggct gtcctcgctc 
1981 gccaaatcgt ccagcctgga cgggttttcg tggcgggcgc cggtcgcagc gggctcgtcc 
2041 tgcgcatggc cgccatgcgg ctgatgcact tcggcctcac cgtgcacgtc gcgggcgaca 
2101 ccaccacccc ggcaatctca gccggcgatc tgctgctggt ggcttccggc tcgggcacca 
2161 cctccggtgt ggtcaagtcc gccgagacgg ccaagaaggc cggggcgcgc atcgccgcct 
2221 tcaccaccaa cccggattct ccgctggccg gtctggccga cgccgtggtg atcatccccg 
2281 ccgcgcagaa gaccgatcac ggctcgcaca tttcgcggca gtacgccgga tcccttttcg 
2341 agcaggtgct gttcgtcgtc accgaagccg tgttccagtc gctgtgggat cacaccgagg 
24 01 tcgaggccga ggaactctgg acgcgccacg ccaactcga gtgacccgga cctcga 



MAS SVMS S AAVATRGNGAQASMVAPFTGLKST AS F PVSRKQtt LDI TS I ASNGGRVSHTQAAEADGAVK 
WGDDI TNNLSLVRDEVADTA?\KVDPEQVAVItARQ I VQPGRVFVAGAGRSGLVLRMAAMRLMHFGLTVH 
VAGDTTTPAISAGDLLLVASGSGTTSGVVKSAETAKKAGARIA^ 
DHGSHISRQYAGSLFEQVLFWTEAVFQSLWDHTEVEAEJELWTRHANLE 
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(g) 

0. 14 
0,12 
0.1 
0. 08 
0. 06 
0.04 
0.02 
0 



llilm lllil 

AB1 AB2 AB3 AB4 AB5 CK1 CK2 CK3 CK4 CK5 




(g) 

0. 14r 
0. 12 ■ 

0. 1 
0. 08 k 



0. 06h 
0. 04 
0. 02 



ulil 




< CSJ CO tO 

§ § 2g 2jj 



s a a s s 

O CJ u o u 



(g) 



0.15 r 
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[08] 



RiS p_EBU Ru5 P "5 s > Hu6P -£^U FuSP^GUogP^^PQR 

HCHO NADP NADPH 



HPS?£i4 



0.6 <■ 




AB1 ABZ 



i fBin 1 1 t i r 

Al ckl CK2 B1 



0.4 r 




<3 a.os 



i ii i. ..i i 



AB1A82 81 ckl CK2 Al 
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[H9] 



SO ul HCHO 



1 




■ *' 



S-*v >;•'- 



4 ppm 





-*>20 ppm 



8/ 
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i o] 



HCHO(%) 




lOraM 



8mM 



5mM 
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Q.05 
0.045 

0.04 
0.035 

0.03 
0.025 

0.02 
0.015 

0.01 
0.005 
0 



*^=iHPSigi* 



lllll 



i. , ■ ■ i 

AB1 AB2 AB5 AB6 A1 WT 




CK B11 



0.Q5 
0.045 

0.04 
0.035 

8.03 
0.025 

0.02 
0.015 

0.01 
0.005 
0 



J L 

AB1 AB2 AB5 AB6 811 WT 



CK A1 



mtE#2 0 0 4 
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[El 1 2] 




mW& 2004-3123073 
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[013] 
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1 4] 




ffifE# 2 0 0 4 



-3123073 




14/E 



A-1 X B-1 
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1/E 



[ 



(- 



#112003-407508 
504132272 

^M^^r 075-753-9159 
1 S?Cft$&l 9 9 9-^^3&c?< 
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m m a 



[391012442] 



1 . ggH^B 0 



1 9 9 1# 1I22H 



ffiiE#-5§- mfE# 2 0 0 4 - 3 1 2 3 0 7 3 



^ — -y : 



2/E 



mm 2003-407508 



tb II A 



m in # 



[504132272] 



1 . gEM^Jl 0 



2004^ IS 



ffllE#-^ tBfIE# 2 0 0 4 - 3 1 2 3 0 7 3 



